Objectives: An emerging issue in the proxy literature is whether specifying different proxy viewpoints contributes to different healthrelated quality of life (HRQL) assessments, and if so, how might each perspective be informative in medical decision making. The aims of this study were to determine if informal caregiver assessments of patients with prostate cancer differed when prompted from both the patient perspective (proxy-patient) and their own viewpoint (proxy-proxy), and to identify factors associated with differences in proxy perspectives (ie, the intraproxy gap). Research Design and Methods: Using a cross-sectional design, prostate cancer patients and their informal caregivers were recruited from urology clinics in the Jesse Brown Veterans Affairs Healthcare System in Chicago. Dyads assessed HRQL using the EQ-5D visual analog scale (VAS) and EORTC QLQ-C30. Results: Of 87 dyads, most caregivers were female (83%) and were spouses/partners (58%). Mean difference scores between proxypatient and proxy-proxy perspectives were statistically significant for QLQ-C30 physical and emotional functioning, and VAS (all P Ͻ 0.05), with the proxy-patient perspective closer to patient self-report.
A ccording to the National Cancer Institute, there were 2 million prostate cancer survivors in the United States as of 2004, and the overall death rate from prostate cancer has dropped approximately 4% percent per year from 1994 to 2004. 1 Family caregivers, particularly spouses, often have a major role with the patient and physician in shared decision making related to the management of localized prostate cancer. Management choices for localized prostate cancer include radical prostatectomy, watchful waiting, radiotherapy, and hormonal therapy, 2, 3 and impact on health-related quality of life (HRQL) can be a determining factor in choosing between treatment options. 4, 5 Not only do treatment alternatives for prostate cancer vary in their impact on the patient's HRQL, 6 -18 but these choices can also affect the caregiver's quality of life. 19, 20 In more advanced stages of the cancer, a family caregiver may become the primary source of information for clinicians on patient HRQL (ie, as a proxy). For these reasons, the caregiver's perspective on the patient's HRQL can be important to prostate cancer treatment decision making and management at any stage of the disease.
Although numerous studies have explored the relationship between patient and proxy assessments of HRQL, 21 the proxy viewpoint from which patient HRQL is rated has only recently received attention. A framework for understanding proxy perspectives delineated 2 proxy perspectives, where proxies can assess HRQL as they believe the patient would report on their own experience (ie, proxy-patient perspective), or assess HRQL from their own proxy viewpoint (ie, proxy-proxy perspective). 22 The difference between HRQL assessments from the proxy-patient and proxy-proxy perspective has been referred to as the intraproxy gap, whereas the inter-rater gap refers to the difference between patient and proxy-patient perspective. Little is currently known about the magnitude of these differences in proxy perspectives or differences between patient and proxy perspectives that can serve as a clinical "red flag" for the treatment or care of the patient. In principle, when proxy assessment is performed for the purpose of eliciting surrogate judgments, the proxypatient perspective is most appropriate. In this case, strong agreement between patient self-assessment and proxy assessment is desirable. In other circumstances, the proxy's view of patient HRQL may be different from patient self-assessment yet provide valuable information about the patient that is potentially relevant to clinical decision making. Studies in pediatric oncology have found that HRQL ratings by children and their parents often do not agree yet each perspective provides valid and important information. 23, 24 HRQL assessments from the caregiver/proxy's viewpoint can provide useful information that is complementary to the patient perspective, particularly in cases where the patient viewpoint prevents the patient from receiving adequate clinical care, such as when the patient neglects or denies their condition or illness. In such contexts, agreement between ratings from each perspective is not a requisite criterion for validity.
In this study, we sought to empirically investigate aspects of a framework for understanding multiple proxy perspectives. 22 The goal of this study was to compare HRQL assessments from the patient, proxy-patient, and proxy-proxy perspectives in prostate cancer. We tested whether assessments by patient self-report differed from proxy-patient and proxy-proxy ratings of HRQL by informal caregivers of prostate cancer patients. Drawing from the conceptual framework by Pickard and Knight, 22 we hypothesized that the proxy-patient perspective would be closer to patient selfassessment than the proxy-proxy perspective. A secondary objective was to identify factors that explained the intraproxy gap (ie, differences in HRQL assessment between the proxy perspectives).
METHODS

Study Design
A cross-sectional study design was used to recruit prostate cancer patients and their proxies, preferably their spouse, or if not, a close family member or friend. Dyads were recruited from 2 urology clinics in the Chicago-based Jesse Brown VA system, Lakeside and Westside. IRB approval was obtained for each site. Patients had to have a histologically proven diagnosis of adenocarcinoma of the prostate. Patient and proxy had to be able to comprehend English language versions of the questionnaires and have no history of major psychiatric illness.
Patients were informed about the study by the clinic nurse or physician, and if interested, referred to the study research assistant who explained the purpose of the study. Patients who agreed to participate were asked to identify their family member who would serve as a proxy, and that person was approached to participate. Patients who were unaccompanied were given a form that briefly explained the purpose of the study and asked to invite their closest family member/ friend to attend their next visit.
The project research assistants were trained in survey administration, human subject protection in research, protocols for obtaining informed consent, and specific procedures, such as reading the questionnaire to respondents with poor literacy. Subjects were paid $30 for their participation. The first 30 caregivers were also invited to participate in structured cognitive interviews conducted after the questionnaires were completed. This was done to clarify their responses and ensure the instructions and items were worded appropriately to each proxy perspective. For the proxy-patient perspective, instructions stated that "we are interested in how you think the patient would assess their health. Answer these questions as if you are the patient." For the proxy-proxy perspective, instructions read "we are interested in the patient's health and ability/capabilities from your perspective, which may or may not be the same as how the patient might view themselves."
Measures
Health literacy was assessed using the Rapid Estimate of Adult Literacy in Medicine (REALM), a health word recognition test designed for screening adult reading ability in medical settings. 25, 26 Health literacy is an important issue in prostate cancer, particularly in a VA-based patient sample. 27 Scores on the REALM range from 0 to 66, where limited literacy has been defined as reading at or below 60 (ie, 8th grade reading level), and functional literacy defined as reading above 60 (ie, 9th grade reading level). 28 Both the patient and the caregiver completed the REALM.
HRQL was assessed with 2 widely used measures in cancer: European Organization for the Research and Treatment of Cancer Quality of Life Questionnaire (EORTC QLQ-C30ϩ3) -version 2, and EQ-5D. EORTC QLQ-C30 core subscales include emotional functioning (EF), physical functioning (PF), social functioning (SF), role functioning (RF), cognitive functioning (CF), and global quality of life (QOL). 29 All scales and single item scores were transformed to a scale from 0 to 100, where higher scores represent better functioning. The EQ-5D is a brief, easy to administer questionnaire comprised of 2 components: a description of the respondent's own health using a health status classification system with 5 dimensions (mobility, self-care, usual activities, pain/discomfort, and anxiety/depression) and a rating of "own health" by means of a visual analogue scale (VAS). For the VAS, the patient's health today is rated on a 20-cm scale anchored by 0, "worst imaginable health" and 100, "best imaginable health." 30 The Center for Epidemiological Studies-Depression (CES-D) scale is a short 20-item self-report scale designed to measure frequency of depressive symptoms experienced in the past week. 31 The instrument is scored by simple summa-tion, with higher scores associated with more depressive symptoms. CES-D scale has been widely used in communitybased studies, with a summary score of Ն16 used as a basis of referral for diagnosis of depression. 32, 33 Both EQ-5D and EORTC QLQ-30 were adapted for completion by proxy from each perspective. Questionnaires were administered as follows: REALM, EQ-5D, EORTC QLQ-30, and CES-D (only caregiver). Generic and condition-specific instrument ordering has been found to have little effect on responses to HRQL questionnaires. 34 Caregivers completed the HRQL measures both from the perspective of the patient (proxy-patient) as well as from their own perspective (proxy-proxy). The ordering of presentation of proxy perspective was alternated for every other dyad to test for presence of an ordering effect on proxy perspective-based assessments.
Data Analysis
Patient and caregiver characteristics were described and compared for differences using t tests or 2 tests. Internal consistency reliability was evaluated for each scale on the EORTC QLQ-C30 using Cronbach's ␣.
To evaluate whether there were differences between proxy perspectives, paired t tests were used, or if inappropriate, the nonparametric Wilcoxon signed ranks test. The magnitude of the difference between perspectives was quantified using the standardized response mean (SRM), a variant of effect size calculated by taking mean difference scores divided by the standard deviation of the difference scores. A standardized difference of 0.2 was interpreted as a small effect; 0.5 indicated a medium effect; and 0.8 interpreted as a large effect. 35 The intraclass correlation coefficient (ICC) 36 was used to assess agreement between each perspective: patient selfassessment (A), proxy-patient (B), and proxy-proxy (C). Conventional benchmarks for the interpretation of ICC are Ͼ0.80 as excellent agreement, 0.61 to 0.80 as good agreement, 0.41 to 0.60 as moderate agreement and Ͻ0.40 as poor agreement. 37, 38 Exact agreement was calculated based on 100% concordance for pair-wise comparison of perspectives.
Bivariate correlations were used to identify significant associations between patient and proxy characteristics and differences between proxy perspectives (ie, the intraproxy gap) for each HRQL measure. If the basic assumptions of parametric analysis were not met, nonparametric analyses such as Mann-Whitney U tests were performed to identify significant factors that explained the intraproxy gap. Finally, logistic regression was used to identify characteristics that were significant predictors of the presence of any difference between proxy perspectives for each HRQL subscale score (ie, failure to obtain 100% exact agreement).
RESULTS
Of 98 dyads who met the selection criteria, 11 declined to enroll and 87 dyads agreed to participate in the study. Most of the dyads who declined to participate did so because they either did not have the time or the caregiver wanted to minimize any real or perceived stress to the patient that might be associated with completing questionnaires about their health. The mean age of caregivers was 62 (SD 13.3), which was significantly lower than the patient mean age of 75 (SD ϭ 9.0) (P Ͻ 0.001) (Table 1) . Most caregivers were female (83%), and 63% were the spouse/partner of the patient. The majority of patients (71%) and their caregivers (70%) were African American. Approximately 70% of the patients and caregivers resided together. Although 73% of patients and 81% of caregivers reported at least a high school graduate level of education, limited health literacy was identified in 68% of patients and 46% of caregivers. Presence of depressive symptoms (CES-D score Ն16) was identified in 27% of caregivers.
Internal consistency reliability was generally acceptable for QLQ-C30 subscales. Cronbach's ␣ ranged from 0.60 (cognitive functioning) to 0.88 (emotional functioning) for patient self assessment; from 0.76 (physical functioning) to 0.94 (social functioning) for assessments from the proxypatient perspective; and 0.54 (cognitive functioning) to 0.94 (social functioning) from the proxy-proxy perspective.
For the 5 dimensions of the EQ-5D, the proportion of patients who self-reported "no problems" ranged from 61% for pain/discomfort to 89% for self-care ( Table 2 ). The proportion of any problems (some or extreme) reported from the proxy-patient and proxy-proxy perspectives was similar for all dimensions except for anxiety/depression, where significantly more problems (50.6%) were reported from the proxy-proxy perspective than from the proxy-patient perspective (37.9%) (P ϭ 0.003). ICCs demonstrated fair levels of agreement between patient self-report and each proxy perspective, and good agreement between proxy-patient and proxy-proxy perspectives. Exact agreement between proxypatient and proxy-proxy perspectives was very good, ranging from 71% for usual activities to 91% for self-care. The more observable dimensions of HRQL such mobility and self-care tended to demonstrate higher levels of agreement compared with the more subjective dimensions like anxiety/depression.
In general, patient self-assessed mean scores on EQ-5D VAS and the 6 subscales of the QLQ-C30 were higher than the proxy-patient perspective, which in turn were higher than scores from the proxy-proxy perspective, except for the global QOL scale (Table 3) . Consequently, differences between mean scores were larger between the patient and proxy-proxy perspective (ie, A/C) than between the patient and proxy-patient perspective (ie, A/B). In examining the intraproxy gap, statistically significant mean scores differences between proxy-patient and proxy-proxy assessments were identified for emotional functioning, physical functioning, and on the EQ-5D VAS (all P Ͻ 0.05). The magnitude of effect was largest for emotional functioning (SRM ϭ 0.47).
Similar levels of agreement were observed between patient self-report and each proxy perspective (Table 4 ). Agreement between proxy perspectives was generally good to excellent based on the ICC (ie, Ն0.60). Exact agreement between proxy perspectives ranged from 42% on the QLQ-C30 emotional functioning scale to 72% on the social functioning scale.
Correlations between proxy characteristics and mean differences in proxy perspectives were absent to weak on the EQ-5D VAS and QLQ-C30 subscales ( Table 5 ). Larger mean score differences between proxy perspectives of patient role function were associated with male caregivers (P ϭ 0.024) and caregivers who were not spouses/partners of the patient (P ϭ 0.015). Significantly smaller mean difference scores between proxy perspectives on physical functioning were associated with caregivers who had limited literacy (P Ͻ 0.001). In examining factors associated with exact agreement, presence of depressive symptoms in caregivers was associated with significantly lower odds of exact agreement between proxy perspectives for cognitive functioning (OR ϭ 0.29; 95% CI ϭ 0.09 -0.87) and the EQ-5D VAS (OR ϭ 0.26; 95% CI ϭ 0.08 -0.86). No other results were statistically significant. 22 literature has begun to emerge that seeks to understand whether the viewpoint elicited from the proxy affects the rating provided by the proxy. 39 -42 Similar to the present study, an empirical investigation by Lobchuk et al 40 reported evidence to support the conceptual basis for multiple proxy perspectives. The investigators were able to reduce caregiver discrepancy with the patient (the interrater gap) on symptom frequency, severity, distress, and total symptom distress using an "imagine-patient prompt," a variant of the proxy-patient perspective, in comparison to an imagine-self prompt, a derivative of the proxy-proxy perspective that involves a hypothetical process that caregivers might use when their own imagined experiences serve as a basis for estimating what the patient is experiencing. A recent article by Gundy and Aaronson 43 also investigated the proxy-patient and proxy-proxy viewpoints by randomly assigning the significant others of cancer patients to either the proxy-patient or proxy-proxy perspectives. No significant differences were identified between proxy perspectives, and little evidence was found to support the proxy-patient perspective as being more closely aligned with the patient perspective. Notably, the study design used by Gundy and Aaronson 43 did not introduce both proxy perspectives to the respondent, with respondents assigned to either one perspective or the other, precluding investigation of an intraproxy gap within subjects. Taken together, these studies suggest that may be necessary to clearly prompt/instruct each proxy to imagine/think about different proxy viewpoints in order for the intraproxy gap to be evident and to reduce rater the differences between patient and proxy when substituted judgment is desired.
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Our results primarily provided support for the framework for domains concerning mental health and emotional well-being. The difference between proxy perspectives for emotional functioning exceeded what would be considered minimally important difference for the EORTC QLQ-C30, 34 (ie, an effect size approximating 0.5). 44 Consistent with our hypothesis, mean scores for emotional functioning were highest for patient self-assessment, and scores from the proxy-patient perspective were significantly higher than from the proxy-proxy perspective. This finding was corroborated by the EQ-5D anxiety/depression dimension, where patients reported the lowest proportion of problems, while the highest proportion of problems was reported from the proxy-proxy perspective.
Substantial differences in the assessment of emotional functioning between the patient and proxy perspectives could be rationalized in several ways. Although patient report is typically considered the goal standard for emotional wellbeing in the absence of diagnosis, self-report of problems with emotional functioning/mental health may be difficult for elderly males such as American veterans due to the stigma of reporting mental health issues. 45 In the situation where a patient underreports emotional problems due to stigma, the caregiver's independent assessment of the patient's mental health may provide a report that more accurately reflects the patient's psychologic distress, thereby contributing to appropriate care. This result requires further investigation, as cli-nician discussions with caregivers to gain insight into the mental health of patients by using prompts from proxypatient and proxy-proxy perspectives are an avenue to identify and address treatable mental health issues.
Several characteristics were identified as significant factors that explained differences between proxy perspectives; however, no factors were significantly correlated with the intraproxy gap for emotional functioning. Three variables (ie, relationship between caregivers and patients, caregivers' gender, literacy level) were weakly correlated with the intraproxy gap on certain domains of HRQL. For role functioning, proxies who were female and who were spouse/partners of the patient had smaller difference scores between proxy perspectives than males and nonpartners, perhaps because they had more insight into patients' daily activities and leisure time activities and felt their perspective on the patient's role functioning was similar to the patient's perspective.
Proxies with depressive symptoms were less likely to provide exact agreement between proxy-patient and proxyproxy perspectives when rating patient cognitive functioning and overall health according to the EQ-5D VAS. Several studies have reported poorer agreement between proxy and patient assessments when proxies have depressive symptoms, 46, 47 but this result is novel in that the association between depressive symptoms and poor agreement arose between assessments within the proxy. This systematic association raises concern about the validity of assessment of cognitive functioning and valuation of overall health by proxies with depressive symptoms. Results would support recommendations that assessments by proxies with depressive symptoms be cautiously interpreted due to potential for bias on the less observable domains of HRQL. 48 The majority of previous research in proxies has focused on the level of agreement and/or bias when proxy and patient evaluations are compared, with one of the main findings being that proxies tend to overestimate the level of patient disability or symptoms. 21,49 -52 Our study results were consistent with this literature, as the both the proxy-patient and proxy-proxy perspective were significantly lower or demonstrated a trend towards lower mean scores than patient self-assessment for most domains of HRQL.
The most useful proxy perspective to clinical decision making may depend on the specific condition(s) and the mental acuity or maturity of the patient. For circumstances where the patient's self-assessment of their HRQL lacks validity, the proxy-proxy perspective would be expected to be more useful to the clinical management of the patient because replication of the patient's self-assessment is undesirable when it does not represent the patient's true state. The relevance of the proxy-patient and proxy-proxy perspective to the clinicians who must develop plans of care for the patient may not be best realized by choosing between the proxyproxy and proxy-patient perspectives, but instead by asking the caregiver for both perspectives and discussing reasons for those differences when they arise for domains where actionable patient management options exist. For group-level decision making where substituted judgment would be desirable (eg, minimizing bias associated with use of proxies to sub- Proxy Perspectives on HRQL stitute for patients in clinical trials), the proxy-patient perspective was significantly closer to the patient's own view, particularly for domains related to mental health/emotional functioning. It is beyond the scope of this study to fully appreciate and understand the implications of the difference between proxy assessments from each perspectives and how it might be acted upon in terms of clinical decision making. A limitation of the overall generalizability of the study is that a large proportion of the patients and caregivers were African American, but this can be also viewed as a study strength, as African Americans are often underrepresented in health services research. Race did not seem to be an important factor in proxy perceptions of the HRQL of the patient. The role of patient gender was not examined, as all prostate cancer patients were male. It is unclear whether the importance of proxy viewpoint in the assessment of emotional functioning generalizes to other conditions and types of cancers, nor can results be generalized to conditions where patients are cognitively impaired.
CONCLUSIONS
When eliciting proxy assessments of HRQL in prostate cancer, perspective can systematically influence the proxy rating provided, particularly for emotional functioning. Significant divergence in ratings based on the proxy-patient and proxy-proxy perspective suggest that each perspective may be clinically relevant to decisions related to emotional wellbeing. At the group level, results for emotional functioning indicate that inferential power may be improved if the proxypatient perspective is clearly delineated as the desired perspective from the proxy respondent for clinical trials in conditions where proxy respondents are used. Results also reinforce that clarification of the proxy perspective may reduce undesired variance in proxy assessments of HRQL and support the recommendation that standardized proxy versions of HRQL questionnaires be framed for each proxy perspective. Future research that focuses on understanding and using complementary HRQL assessments provided by proxies according perspective to inform medical decision-making will generate further insight into the contexts in which caregivers can positively contribute to the care of patients.
